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OF THE NORTH AMFRICAN XFJ-1 AIRFPLANE
TED NO. NACA 2400
By Theodore Berman

SUMMARY

An investigation has been conducted in the Langley free~
spinning tumel to determine the spin and recovery chearacterilstlcs

of & }23-50819 nodel of the North American X¥FJ-1 girplane. The

erect spin end recovery characteristics were determined for the
normal and long-range loadings. The investigabtion also included
dive brekes, spin-recovery perachutes, pllot-escape tests, and
rudder-force messurcments.

The recovery characterigtica of the model were satlsfactory
for all conditions tested. In the normal loading, rapid recoveries
were obtained by rudder reversel alone but forr the long-range
loading it wes necessary to move the stick forward in conjunction
with rudder reversal to obtaln satisfactory recoveries. An 8.3-foot
tall perachute with a drag coefficlent of 0.67 or a L.2-foot wing
tip parachute having a drag coefficient of 0.T4 was Ffound satisfactory
es an emergency spln-recovery device from demonstratlion spins. It
was indicabted that in an emsrgency, the pllot should abttempt to
escape from the outboard side of the splinning alrplane. The rudder
forceg in the spin appeared well within the ceapebllities of the pilot.

INTRODUCTION

In accordance with the request of the Bureau of Asroneutics,
Nevy Department, an investigation has been conducted in the
Langley 20-foot free-spinning tunnel to determine the spin and

UNCLASSIFIED
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recovery characteristics of a %-sca.le model of the North American
XFJ-1 airplane. The XEJ-1 1s a low-wing, single-place, Jet-propelled
fighter.

The spin and recovery characteristics were determined Ffor erect
spins In the normal and long-range loedings. The effect of extending
the dive brakees was also investigated. Tests were performed to
determine the optimum slze wing-tip and tail parachutes that should
be used as emergency-recovery devices, Tests were elso performed
to determine the best method for the pllot to leave the airplane in
an emergency, and to detemmine the rudder force required for
recovery from the spin.

SYMBOLS

wing span, fest
mass of alrplans, slugs

wing area, square feet

mmaa’-

meen aserodynsmic chord, feet

x/G ratio of distance of center of gravity rearward of
leading edge of mean serodynamic chord to mean
aerodynemic chord

zfe ' ratlo of dlstance between center of gravity and thrust
. line to mean aerodynemic chord (positive when center
of gravity is below thrust line)

Ix, Iy, Iz moments of inertia ebout X, Y, and Z bhody axes,
respectively, slug—feet2

Ix - Iy

-.....-_t.;é—.— inertis yawing-moment perameter
m

Iy - Iy

= inertia rolling-moment parameter
m

I, - T
--Zt—-—é—-z— inertie pitching-moment parsmeter
mb

o) alr denslty, slug per cublc foot
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L= E.S—b relative density of alrplane

@ engle between thrust line and vertical (approximately
equal to absolute value of angle of attack at plane
of syumetry), degrees

¢ engle between span axls and horizontal, degrees

v full-scele true rate of descent, feet per second

Q full-scale angular velocity gbout epin axls, revolutions
per secand

o helix angle, angle between flight path and verticel,
degrees (For this model, the average absolute value
of the helix sngle was spproximately 3°.)

5] approximete angle of sideslip at cenber of gravity,

degrees (Sideslip 1s inward when inner wing is
down by an amount greater then the helix angle.)

APPARATUS AND METHODS

Model

The %g-scale model of the North Americen XFJ-1 airplane used

for the tests was Purnished by the Bureau of Aeronautlcs, Navy
Department, and was prepared for testing and checked for dimensional
accuracy by Langley. Dimsnsional characteristlice of the alrplane
are glven in table I. A thres-view drawing of the model as tested
in the noxmsl loading is given as figure 1. Photographe of the
model in the normal and long-renge loedings are shown in figure 2.
Figure 3 shows a gketch of the model with the dive brekes exbended.

The model and model external fuel tanks wore ballssted by
means of lead welghts to obtain dynamlic similarity to the corre-
sponding alrplane and full-scale fuel tanks at an eltitude of
15,000 feet (p = 0.001496 slug/cu ft). The welghts, moments of
inertia, and center-of-gravity locatlons were obtained from data
furnished by North American Aviation, Incorporated. A remote-
control mechanlism was Ingtalled to actuate the controls or opemn
the parachute for recovery tests, or to release the piliot for
pilot-escape tesgts.
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A p ~-gcale model of a 6-foot men used for the pilot-escape

tests was built by Langley and waes dynamically ballasted by means
of lead weight to represent a pilot with a parachute (200 1b)
at an altitude of 15,000 feet.

Wind Tunnel and Testing Technique

The tests were performed in the Langley 20-foot free-splmming
tunnel, the operation of which, in general, is similar to that
described in reference 1 for the Langley 15-foot free-spinning
tummsel. With the controls set in position, the model is launched
by hand into the vertically riasing air stream. After a number of
turne In the established spin, a recovery attempt is made by moving
one or more controls by means of the remote-control mechanlem,
After recovery, the model dlves into the safety net. The spin
data obtained from these tests are then converted to corresponding
full-scale values by methodes also described in reference 1., The
model 1s shown splmming in the Langley 20-foot free-spinning
tunnel in Pigure 4,

In accordance with standard spin-tunnel procedure, tests were
performed to determine the spin and recovery characteristics of
the model for +the normal spinning control configuration (elevator
full up, allerome neutral, and rudder full with the spin) and for
various other ailleron-elevator combinations including neubrsl and
maximum settings of the control surfaces for various model conditions.
Recovery was generally abtempted by rapid full rudder reversal from
full with to full against the spin. Tests were also performed o
evaeluate the possible adverse effects of amall deviations from the
normal econtrol configuration for spinning. Xor these tests, the
elevator was smet at elther two-thirds of its full-up deflection,
or full up, while the ailerons were one-third of full deflection
in the direction conducive to the slower recoveries (with the spin
for the XEFJ-1 model). Recoveries from this spin were abttempted by
either rapidly reversing the rudder from full wlth to twe-thirds
against the spin or by simultaneous movement of the rudder to two-
thirds against the spin snd of the elevator to one-third down.
This particular control configuration and menipulation is referred
to ag the "criterion spin." Turns for recovery were measured from
the time the controls were moved, or the parachute was opened, to
the time the spin rotation ceased. Spin-tunnel experience has resulted
in the requiremsnt that for a model to be considered as matlsfactory
as regards spln recovery, the model must recover from the criterion
%fturns or less,

For the spins which had & rate of descent 1n excess of that
which could be readily attained in the tunnel, the rate of descent

gpin in 2
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wag recorded as greater than the velocity at the time the model

hit the safety net, as > 300. For recovery attempts in which the
model struck the safety net before recovery could be effected

because of the wandering motion of the model, or because of an
musually high rate of descent, the number of twmse from the time

the controls were moved to the tlme the model struck the safety

net was recorded. This number Indicates thal the model required

more turns to recover from the spin than shown, for example > 3.

A > 3-turn recovery, however, does not necessarily indicate an
inprovement when cocmpared with a > 7-twn recovery. The symbol o

is used on the charits to indicate thai the model would not recover.
Some recovery attempts were made shortly afbter the model had besn
lavnched into the tunnel and before it bhad completely steepened to

its final attitude. Inasmuch as recoverles so obtained are somewhat
slower than recoverles obtained after the model has attalned 1ts final
steeper spin attitude, the results are considered conservative. Such
recovery data are noted on the charts as “"recovery attempted before
model reached final steep attitude." When the model recovered without
control movement when launched In a spinning attitude with thse controls
set for the spin, the result was recorded as "no spin.”

The tesbting technique for determining the optimum slze of, and
towline length for, apin-recovery parachutes is described in
reference 2. For the present tests, the model was lawmched Into the
tunnel with the rudder set full with the spin. The control settings
of the steedy spin were maintalned during the recovery attempt. For
the teil-parachute tests, +he packed parachute and towline were
mounted near the rear of the fuselage below the horizontsl tail in
such & menner as to have no effect on the spln characterietics of the
model wntll opened. The testing technique for the wing-tip parachute
wasg esgentlally the same as that for the tail parachute except that
the packed parachuts and towline were mounted on the upper surface of
the outer wing tip (left wing tip in a right spin). VWhen the parachute
was attached to the wing tip, the towline was mo adjusted that the
parachute would Jjust mies the stebllizer vhen fully extended, It is
recamended for full-scale wing parachute installations that the
parachutes be packed wilithin the alrplane structure. All parachutes
should be provided with positive means for ejection into the alr
stream. The drag coefflicient for each parachute used was measured
at the time of the tests and the values are Indicated herein.

For the tests to determine from which side of the spinning
alrplane the pilot should eecape in an emergency, the dummy pilot
wvas released froam the inbcard side {right side in a right spin)
and from the outboard sids of the Tuselage at the cockpit hy
actuating the remote-control mechanism when the model was in a
typical flat spin and vhen 1t was in a typical steep spin.
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PRECISION

The spin results presented hereln are believed to be the
trus values given by the model within the following limits:

@, BEYOO8 . . . . . . . i e e s e e e e e e e e s e e e .. . EL
B, GOEYE68 . . . . . . . e e e e e e e e e e e s .. R
V,porcent . . . . . . . . . e e e e e s e e e e e .. B
§, percent . . . . . . . .. .. . e e e e e e e e e e 2

{ﬂ
h turn when obteined from motion
Turns for picture records

TECOVETY .+ « v o v = o v o . K 1«3“— turn when cbtained by
2 visusl estimate
The preceedlng limits may have been excesded for certain spins
in vhich it was difficult to conbtbrol the model in the tunnel dbecause
of the high rate of descent or because of the wandering or oscillatory
nature of the spin.

Comparison between model and airplane spin results (references 1
and 3) indicates that spin-tunnel results are not always in complete
agreement with airplene spin resuwlts, In general, the models spun ab
e somewnet smaller angle of attack, at a somewhat higher rate of
descent, and_with 5° to 10° more outward sideslip than did +the air-
planes. The comparison made in reference 3 for 20 sirplanes showed
that 80 percent of the models predicted satlsfactorily the corre-
spond.ins alrplans recovery characterlstics and that 10 percent over-
egtinmated and 10 percent wmderestimated the corresponding airplane
recovery characteristica.

Little can be stated about the precision of the pllot-escape
tests as no comparable sirplane data are avallable. It ig felt,
however, that 1f the duwmy pilot 1s observed to clear all parts of
the model by & large margin after belng roleased, the pilot may
escape rrom the correspcnding alrplans.

Because 1t is considerel lmpracticaeble to ballast the model
exactly and because of inadvertant demage to the model during the
tegts, the measured welight and mass distribution of the XFJ-1 model
varied fram the true scaled-down values within the Tollowing limita:

Welght, percent e . . e v e e e e e . 21cw to 1 low
Centcer-of-gravity location, percent ¢ f e s+ s« » . 1 fecrward to O

Iy, percent . . . . . . . . . 3 high to 2 high
Moments of inertia Iy, percent . . . . . . . .. 1 low tol high

LIZ’ percent . . . . . . . .. k4 lowto 2 low
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The limits of asccuracy of the messurements of the mass
characteristics were as follows:

Weight, percent . . . e
Center-of -gravity 1ocat10n, parcentE i X
Moments of inertla, percent . . . . . . . « . ¢ + ¢ 2 ¢« o ¢« . . .1

Controls were set with an accuracy of +1°.

TEST CONDITIONS

Tests wore performed for the model conditions llsted on
table IL. The mass characteristics and mass parameters possible
on the airplsne and tested on the model are lisbed on table ITT.
The mass-distribution parameters for the loadings of the XFJ-1 air-
plane and for the losdinge tested on the model are plotied on
figure 5. As discussed in reference l, figure 5 can be used In
predicting the relative offectivensse of tThe controls on the
recovery characteristice of the model.

Seversl. alrplane loading conditions were consldered in the
preparation of the test program for the model. Spin tests were
performed on the model, however, only for the normsl and long
renge loadings as 1t was felt that results for these condltions
would cover the pomsible range of recovery cheracteristics.

The +tail-demping pcwer factor, which was 708 X 10'6, was
computed ny methods describad in refersnce 5.

The normal maximm control deflections used in the current
tests were:

Rudder, degrees . . « « « « &« « + ¢ « « « + 4 = 25 right, 25 left
Elovator, degrees « . « « + ¢ « + o « « o 1+ « o 30 up, 10 down
Allerons, degrees ., . . . . ¢+ . + « « 4 « e+ + « + . 30 up, 20 down
Dive brekes, degrees . . . , . . . - . . . « « o . .9 up and down
The intermed’ ate control deflsctlons used were:

Rudder, two-thirds deflected, degrees . . . . . . v . + + « . . 16%
Elevator, two-thirds up, degrees . . . . . .. . . . .. .. . 20
Blevator, one-third down, degrees . . . . . . . . « . « . . « . 3%
Ailercns, one-thlrd deflected, degreen 10 wup, 7&-down

5
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RESULTS AND DISCUSSION

The results of the tests are presented on charts 1 through 3
and table IV. The model data are presented in terms of Full-scale
values for the alrplane at an altitude of 15,000 feet. Right and
left spins of the model were generally similar. All data are
arbitrarily presented in terms of right splns and may be considered
representative of the airplane epinning in elther directicn.

Normel Loading

Clesn condition.- The results of erect spin tests of the model
are presented on chart 1. All spins obtalned were steep with a
high rate of descent. Recovery by full rapid rudder reversal was
satigfactory for all spins.

The results Indicated that after recovery from some spins,
the model tended to spin in the opposite direction when full
rudder reversal was used. Test results with rudder neutralization
indicated satlsfactory recoverises with a dlminished tendency for
the model to enbter a gpin in the opposite direction. It 1is thers-
fore recommended that extreme care be exercised by the pilot to
avold entering a spin in the opposite direction when recovery is
attempted.

Dive brekes extended.- Chart 2 gives the test results cbtalned
with the model in the normal loading with the dive brakes Dully
extended. Extending the dive brakes had little effect on the spin
and recovery characteristics of the model. All spins obtained were
gteep with high rates of descent. Alleron-against sping wore
slightly steeper and ailleron-with spins were as stesp but had
somewhat slower recoveries than corresponding normsl loading, clean
condition spins. :

Long-Range Loading

Resulte of tests made with external fuwel tanks installed on
the wing tips are glven on chart 3. Aileron-with settings were
very adversely affected by this loading chenge, and recovery,
based on the criterion spin, was not considered satisfactory by
rudder reversal alone; satlsfactory recovery was obtained, however,
when ths elevator was moved down in conjunction with rudder
reversal.

-
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Spin-Recovery Parachute Tests

Resulte of spin-recovery parachute teats are presented in
teble IV. TFor these tests, as previcusly mentioned recoverles
were attempted by opening the parachute without moving the controls.
The model parachutes were of the flat circular type, made of silk,
and hed drag coefficients as lndicated in teble IV. If parachutes
with lower drag ccefficlents are used on the airplane the parachute
diameters must be correspondingly larger.

Tall parachute tests.- Test results with tall parachutes
show that an 8.3-foot parachute with a drag coefficient of 0.67
end with a 25-foot towline was the minimm size that would cause
satlisfactory recoverles from epins by parachute aciion alonse.

Wing-tin parechute tests.- Test results obtained with wing-
tip perachutes indicate that a 4.2-foot parachute having a drag
coefficient of O0.T4 and with an 11.6-foot towline attached to the
outer wing tip (left wing in a right apin) would effect satisfactory
recoveries.

Pilot-Escape Tests

Brief tests were made 0 determine from which side of the
spimning alrplane the pilot ghould attempt an emergency Jump if
in an uvncontrollable spin. When the model pllot was released
from the inboard side of the fuselage in a steep spin, it was
observed that 1t sometimes struck the tail surfaces; when released
from the outboard side, it asppeared to clear the tall surfaces by
a small margin., Tnasasmuch as model resulbts Indicated that recovery
from the steep spin would be readily obtalned, thls result wes not
consldered serious. Tests were alsc made from & moderately flat
spln obtalned with wing tanks installed and 1t was noted that the
model pilot cleared the model by & falirly large merglin vhen released
from the outboard side. From the results obtained, 1t appears that
if for some reason an uncontrollable spin ls obtained, the pilot
should Jump from the oubboard side.

Inverted Spins

Although not specifically tested, some Inverted spins wers
obtalined in the course of the test program after recoveries from
erect spins. Besed on the results presented in reference 6 and
spin-tumel experience galned with other models, it 1is felt that
recovery from all Inverted spinsg obtained with this model would
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have been satlsfactory by full rudder reversal followed by stick
neutralization, laterally and longliudinally.

Landing Condition

The landing condition was not tested on the model inasmuch as
the current Navy specifications require airplanes o demonsbrate
satisfactory recoveries in the landing condition from only il-turn
spins, At the end of l-turn, the airplane will probably still be
in an Incipient spin from which recoveries are more readlly obtained
than from fully developed spins such as are obtained with models
in the free-spinning tumnel. An analysis of the results of full-
scale and model testz of many alrplanes to determine the affect
of flaps and landing gear indicates that the XFJI-1 elrplane will
probably recover sabtlsfectorily from a l-turn spin in the landing
condition but that recoveries from fully developed spins in the
lending condition may be wmsatisfactory. It is recommended, there-
fore, that the flaps be neutralized and recovery be atbempted
immediately upon entering a spin in the landing condition in order
to insure that transition from the incipient to the fully developed
gpin does not take place.

Control Forcesn

The discusslion of the results so far has been based on control
affectiveness alone without regard to the forces required to move
the controls. TFor all tests, as previously menticned, sufficient
force was applied to the controls to move them fully and rapidly.
Sufficlent force must be applied to the airplane controls to move
them In & simllar manner in order for model and alrplans results
o be comparsble.

A fow temts were performed with the model in the nommal lcading
in which the forces applied to the rudder in order to effect a
recovery were measured. The resulte Indicated that the full-scale
rudder pedal force would be approximately 100 pounds which, as
indiceted in reference 7, 18 within the capabilities of the pilot,
Becsuse of lack of detall in the balance of the model, of inertia
mass-balance effects, and of scale effects, these resulis are only
gualitative indications of the actual forces that may be experienced.
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CONCLUSIONS

Based on the results of spin tests of a_;—-—scale model of the

North fmericen XFJ-1 alrplane, the following concluslons regarding
the spin and recovery characteristics of the eirplane at a spin
altitude of 15,000 feet were obtained:

1. The epin and recovery characteristics of the alrplane will
be satisfactory for all loading conditions when the recoammsnded
recovery technigue 1s used. For recovery, it is recommended that
the stick be held full back end laterally neutral, the rudder should
then be fully and rapidly reversed; after rudder reversal, the stick
should be briskly moved forward of noubtral maintaining it leabterally
neutral. In the event that the alrplene enters a spin in the
opposite direction immedlately upon recovery fram the initial spin,
recovery should then be attempted by neutrslizing the rudder.

2, A 4.2-foot parachute on the outer wing %lp will be effective
for emergency recoveries from spins as will also an 8.3-foot taill
parachute. These sizes asre based on a drag ccefflclent of approximately
0.7 for the lald-out flat surface aresa.

3. Recoveries from inverted spins willl be satisfactory by
rapld rudder reversal and stick neutralization.

L, If necessary to abandon the ailrplane in a spin, the pilot
ghould leave from the outhcard side.

5. The rudder pedal force necessary to effect satisfactory
recovery wlll bpe within the physicsl capabllity of the pillot.

Langley Memorilel Aeronaubical Laboratory
National Adwvlsory Committee for Asronautics
Langley Fleld, Va.
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Theodore Berman
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TABLE I.- DIMENSIONAL CHARACTFRISTICS OF THE
NORTH AMERICAN XFJ-1 ATRPLANE

Length over all, feet . « « « « ¢ v o o « « « s « &+ o . . 33.7
Normal weight, pounds . e e e e 0. . 12,151
Normal center-of-gravity location perceni M A.C - e - 22.8
Wing:

Span, £86% . . . . 4 v v e e e e e e e e e s e o« . 381

Area, square feet . e e e e e e e e e 255.3

Section e e e e h e e e e e e e ‘WACA 6&1 112 a = 0.
Incidence:

Root, degrees e e h e e e e e e e e e e e e e e e

Tip, dogree8 . + - v « ¢ ¢ « 0 s w e e s = e .« e e s

Dihedral, degrees e b e s e v e e s s e e e e e e e .

Agpect ratio . . . . « e . . . .

Moan aerodynsaic chord inchea e e 4 s i e e e e s e
Ailerons:

Span, percent of b/2 . . e e e e e e

Hinge line to trailing edge, percent of wing chord . . .
Horizontal tail suriaces:

Total area, square £t . . . . . ¢ . ¢ ¢ ¢« « v « s e e o

Span, feet . . . . & ¢ 0 4 i e i e e e e e e e e e e e e

BElevator area aft of hinge line, squere feet . . . . . . .

Distance from nommel center of gravity to elevator

hinge Iine, fealt . . . .« « v 4 + ¢ ¢ v v ¢ ¢« 4 v o ¢« & o

Dihedral, degrees e et e s s 4 e e s e e e e e e s e

Incidence, Aegress . . . v ¢ ¢ ¢ « o o ¢ « « « & o « +
Vortical tall surfaces:

Total area, squars fest o o . e e e e o e e o e o«

Total rudder area aft of hinge 1ine, square feet . . . . .

Distance from normal center of gravity to rudder

hinge line, feeb . . . . . ¢ . . . o 0 o ¢ 0 ¢ .

Tail-demping power FTACHOr .« ¢ +v ¢ v ¢ v v o = v o « « & 708 X 10-

. . .
=t

2 w
5853 8% Ru

l-.-l
- -:q
L WOoL VN oo WU O

’ w
w2

oo
0'\

NWATTONAL ADVISORY
COMMIT'TEE FOR AFRONAUTICS
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TABLE IT.- CONDITIONS OF TEE %-S-SCALE MODEL OF

RORTH AMERTCAN XFJ-1 ATRPLANE INVESTIGATED IN

THE 20-FOOT FREE-SPINNING TUNNEL

lZ‘E.aa.nd.ing gear retracted, flaps neutral, cockplt closed
2 -y ]
right erect spinsj

—
Data presented on
No. Condition Spin recovery | wigyre
parachute Chart | Table

1 Normeal None i,2 1

2 Diving | —eeeeemecea—- 3 2

3 Long renge | --e-e-e------- 2 3

L Normal Wing = | —-e-e- v

5 Normal Tall | —eee~- | v

NATTONAL, ADVISORY
COMMITTEE FCR AERONAUTICS



TABLE IIT.- MASS CHARACTERISTICS ARD IRERTTA PARAMETERS FOR LOADINGS OF THE

@ﬁhlwuumo

NORTH AMMERTCAN JFJ-1 ATRELANE AND POR THE LOADINGS TESTED

Qi THE *--SCATE MOINL

25

onvertad to corresponding full-acals valnes; moments of

hmﬁﬂa&meﬂwndMM:ﬂmcmmwrofgmﬁtﬂ

Eﬁﬁgih :::ruf;:gggdwm: Toertia parameters
To.| oattag [*0151" s 0o son doved : : : N
o5 | ofe X Iy 2 Iy EII -5 L-%
(ang-£t2) | (elug-£t?) [(slug-£1%) | 20 mb? mb?
Ayplane values
1| Norm1 |12,151] 26,0 | 16,3 |0.228[0.132] 6,231 | 13,163 18,540 -127x10"‘j-798x10"' 225 x 1074
£ {Long range|1k,koz2| 28,6 | 18.0 .232] L1174 32,22k 13,359 hh, 668 | 251 -b17 166
Model velues
1| Formal {11,952f 25.5 | 16,0 |[0.221[0,134| 6,596 13,096 17,962 [-221x 10~ -90 X 1074 213 x 10°%
2 |Long range|lk,34c) 2B,k | 17.9 235} .125| 33,368 13,839 Ls,085 | 261 b7 156
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TACA RM No. L6EH29

TABLE IV.- SPIN-RECOVERY PARACHUTE DATA OBTAINED WITH

THE %-SCAIE MODEL OF THE NORTH AMERTICAIN X¥FJ-1 ATRFLANE

Lﬁormal loading; rudder full with the gplin; right erect spin_s_T

ng}:é:; g.rachz.t; Tm{inizzh AlleronsiElevator ijTurne for recove
full scale ﬁgfe;te T iull scald ‘—OrOm or recovery
(£t) (£%)
Tail parachutes
11
10.h 0.55 25 Neutral | . Up 5+ 5
8.3 .67 25 Neutrel | Up 51,1
111
8.3 67 5 Ageingt [Meutral 2 37 3
7.3 72 25 Neutral Up 1&—, > 1%, > 2
)
5.8 Approx. 25 Meutral Up 1, 1;'—, > 2
.70 i
Wing-tip parachutes
k.2 0.7k 11.4 | Against [Neutral % %, =
.2 Th 11.4 |Newtral | TUp 31,1
2.1 Approx. 1k.0 Neutral Up >1%, > 2, >3
.70 '
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R OHART 1.~ BPIN AND REGOVERY OHARAGTERISTIOS OF THE gkwSOALE WODEL OF THE NORTE
e"e®’ AMERICAN XFJ-1 AIRPLANL IN THE NORMAL LOADING
e e [ ]
¢ oo [F.lagl neutral; land gear retracted; dive brakes retracted; cockplt olosed; recovery
e oo attempted by rapid full rudder reverssl exoept as indicated (recovery attempted from,
ece o and steady-spin data presented for, rudder-full-with spins); right ereot spind)
Y
-«
g eeee
L J L 3
a [
45 | av
37 | 3
App
Fo |spin 320(0.33 3h2
be, bo by bg
ok % 2
44
I F
3
&
¥
Sl
o
3t
e .
20 | 150
25 &U
Allerons full against Allerons full with
335]0.52 (Btick left). I i  (Btiok right) >328
< ] [} b b b b
K » 3 %, 1
3|
§ <
K
dla
_ Y 8
32
25 |00
NATIONAL ADVISORY
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G, o© o o bi b be . be
%s i 1‘1-' 2 lllfl 2
—7 o - . . .
1, 1if - p
(deg} | (deg!}
Model velues
- wWandering spin. converted to : v 2
ecorvery was attempted before model reached corresponding (fpe} | (rps)
g, Jinal steep attitude. full-scale values.
Af;::e:::ovnry, sodel entered spin in opposite U inner wing up Turns for
dRecaTery attempted by neutralizing rudder. D inner wing down recovery

- €)odel goes into inverted spin after recovery.
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OEART 2.~ SPIN AND RECOVERY CHARACTERISTIOS OF TEE
AHERIGAN XFJ=1 AIRPLANE WITH THE DIVE
C!oml loading; flaps neutrel; landing

full rudder reversal except as in

rapid
d:lt)a presented for, rudder-full-with spins); right erect epina

NACA RM No. L6H2¢9

8 FULLY EXTENDED

SCALE HODEL OF THE NORTH

ar retracted; cockpit clesed; recovery attempted by

dicated (recovery atte

ted from, and steady-spin

- a a .
9 U
_ 2 {1
No |spin >3h2 358 | 0.36
B, b,
P -1, 2§
& i Allerons 1/3 «ith
= Elevator 2/3 up
g i
e
£|2
=
Allerons full against Allerons full with
No jepin (Btick left) e (8t10k right) e
b be, be
F&l 1 >1%, »>2
g
3 é
u L=
S| M
2| 3
HE
i
7342 >335 NATIONAL ADVISORY >342
br, bry E COMMITTEE FOR AERONAUTICS g1 E
k' r U % 15, 13:
8yandering spin.
bneegvgrid attempted before model reached final steep a @
attitude. {deg) | (deg!
%oovarii :{t::ptedﬁytregﬁsins 1;'!:%&101' from Model values v =
Tull e sp 0 agalinst. converted to
%Recovers in wide radius glide. corresponding tfps) | (rpa}

8Goes into very steep attitude, on verge of

£, Tecovery.
After recovery, model starts to spin in

opposite direstion.

Eprter recovery goes into inverted epin.

full-gcele values.
U inner wlng up
D lnner wing down

Turne for
recovery
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LOEG-BANGE LOADING

[rup- neutral; landing gear refiraoted; dive brakes retrscted;
from, and steady-apin data presepted for, rodder-full-with spine); right ersct sping

t olosed; rneaurﬁuttnptcd as noted (recovery attempted

Reaovary attemptsd by repid full rudder reversal Betovery attempted by rapid similtsneous .g te -y
rodder and elevater reversal ..'.EQ 13%
Rl
5L | B 1o
| 5 B|w
kg {1
h342 A |m@| |2 p% bk2 28k (0,33 |277(036
a & ad [ od [] [ ]
1! :% m 0-33 ," "9 .'ﬂ%' ) 1. % 1\. 1
a o
: gBL >3, @ [Allarons 1/3 with ] 2
E"' Eg Elavator 2/3 wp 25 | ﬁm
: ﬁ'z 2 ton
welo.37] &
48 |1 Ly
Adlerons AMlerons |0 |5D °, °di%. 3 |2p
Ifull against full with i .
o [4PIn™ (at1ok lert) [0 (Btiok raght) | 200|042 260 o2
l&' 2% R, o 26, &
g¥ 7
i
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Ha 3%
k7
37130
Bo | #p 219 lok2
o
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JYery vandering, slightly oscillatory in roll and yav. Model valuss fdeg) | tdeq)
dﬂaanvnry atteapted by revaraing the rudder from full with to 2/3 against the spin. convarted 1o v Q
Visual sstimate, corresponding (fps) | trpa)
‘mm reonvers then goes into an inverted spin. s Euli;;::lh::hl::" furna for
. D inner wiog down recovery
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252 wing chord /ine .

Figore 1.~ Thrae vlew drawing of the 1/25-gcale model of tre Worth Amsrioan
IFJ-1 airplane as tested in the Langley 20-fool frec-spinning tumel.
Center-of-gravity pasition is for tke normal loading. Dimensions are model

velues.
Id
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NACA LMAL 48738

{fe} Long-Range Loading.

[FTT] 1—|—FT:|'—‘rr!' T T ";'
a 1 2 3 4 135 8 |}

INCHES

NACA LMAL 48739

{b)y Normal Loading.

1
Figure 2.- Photographs of the Eﬁ;—scale model of the North American

XFJ-1 airpleane in the long-range and normal loadings.
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Z5% wing chord line
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Figs3 Dive brakes exfended as fested on the 355~ scale model of the
North American XFJ-1 girplane. Dinr mnsions are model scaie)
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Figure 4.- Photograph of the Eﬁ;—scale model of the North American g

IFJj-) airplane spinning in the 20-foot free-spinning tunnel.
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O Airplane valves
O Mode/ valves

440
r/io*

40

[
8

3

RA/

300

increased along the fuselage
NN
3

2/0 oy
/80 /
150
/20
90

mb?
8

/

Iz =lx Relative mass distribution

v

0
O 30 60 -90 120 ~/50-160 210 ~240-270 <300 330 <360 -390 ~$20~440x/0F
ly =l FRelative mass distribution
mb?  increased along the wings

Figure S. Inertia paremeters for loadings
of the AFJ-/ airplone and for the
loadings tested on the model. (FPoints

are for /oad/'ngs listed on table II)
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